The pressure dependence of the Flory -Huggins interaction parameter of two binary polymer blends was investigated by small angle neutron scattering (SANS). We studied the polymer blends deutero -PoIystyrene / Polyvinylmethylether (d -PS / PVME) and deuteroPolystyrene / Polyphenylmethylsiloxane (d -PS / PPMS), exhibiting decomposition at high and at low temperatures, respectiveIy. In both cases the enthalpic contribution of the FloryHuggins parameter is not affected by pressure in the investigated pressure range between 1 and 1200bars, whereas the absolute value of the entropic contribution is generally a decreasing function of pressure.
Theoretical Concepts
Polymer blends follow the predictions of the mean field theory, except in the vicinity of the critical point, where, ruled by the Landau -Ginzburg criterion, a crossover to 3d -Ising critical behaviour occurs [I] - [5] . In the mean field concept the Gibbs free enthalpy of mixing AGM is given by [6] Here @, VA7 VB, R, and x represent the volume fraction of component A, the molecular volumes of the two components, the gas constant, and the Flory -Huggins interaction parameter, respectively.
x is a purely segmental quantity 161, which depends on the temperature T, the volume fraction a, and on the external pressure p. In a small angle neutron scattering experiment the reciprocal structure factor, extrapolated to Q = 0 is given by If we combine eqs. (1) and (2) (4) r depends on the same external parameters as x and can be written as with rh and r,, the respective enthalpy and entropy of mixing. r, is a segmental entropy of mixing correlated to the free volume of the blend [7] . By equation of state arguments Patterson et al. [8] showed that pressure does not affect rh, but diminishes the absolute value of r,, because the free volume gets reduced at increasing pressure. However, recent lattice cluster calculations by Dudowicz et al. [9] have shown a very weak pressure dependence of rh.
Experimental
The neutron scattering experiments were performed at the small angle facility at the DR3 reactor of the R i s~ National Laboratory, Denmark. A special steel bodied pressure cell was constructed, using an 0 -ring to separate the sample from the liquid hydraulic medium. We used sapphire or niobium windows, depending on the pressure required. The pressure was generated with a mechanical pressure generator obtained from NOVA SWISS, Effretikon, Switzerland. After the background subtraction the scattering data were calibrated with a Lupolen standard to obtain S(Q) in absolute units.
We used the two polymer blends d -PS /PVME and d -PS /PPMS, whose characteristic data are summarized in table I. 
Results and Discussion
d -PS /PVME decomposes at high temperatures, exhibiting a lower critical solution temperature (LCST), wheras d -PS /PPMS decomposes at low temperatures (upper critical solution temperature, UCST). The decomposition in an UCST system is an enthalpy driven phenomenon, whereas in a LCST system it is due to the increasing entropy connected with an increasing free volume. Because the free volume plays a major role in LCST systems, a different pressure dependence is expected in both investigated polymer blends. The spinodal temperature T, is obtained for Figure 1 as a function of pressure. One recognizes clearly that in both blends the phase boundary shifts to higher temperatures with increasing pressure. In the d -PS /PVME case we find a shift from 121°C at lbar to 134°C at 1.2kbar i.e. In the U C S T system the two phase region of the phase diagram increases with raising pressure while in the LCST system the homogeneous region widens, which clearly demonstrates the different consequences of I', on the phase boundaries in U C S T and LCST polymer blends. The absolute value of r, decreases with pressure for both blends. This is consistent with its relation to the free volume. Comparing both blends one recognizes differences in the behaviour of I?, as was already found for the spinodal temperatures. In the d -PS / PVME case we always find a monotonous decrease of the modulus of r, with saturation at high pressure. For d -PS /PPMS we find a shallow maximum at 200bars and then a decrease about five times smaller than in the d -PS / PVME case.
As a whole the Flory -Huggins parameter r decreases for the LCST blend ( r h , r u < 0) d -PS / PVME and increases for the UCST blend (rh, I ' , > 0) d -PS /PPMS with increasing pressure.
Conclusions
The pressure dependence of the Flory -Huggins parameter ! ? was investigated for the two binary polymer blends d -PS JPPMS and d -PS /PVME by SANS. It turned out that the enthalpic contribution of I' is not pressure dependent in the studied pressure range up to 1200bars, while the modulus of the entropic contribution is generally a decreasing function of pressure as a cosequence of its relation to the free volume of the blend. Future experiments at even higher pressures will show, whether the weak pressure dependence of rh as predicted by Dudowicz et al. [9] will be confirmed.
